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[57]1 ABSTRACT

The present invention relates to staircase structures and
in particular provides a staircase structure in which the
components may be substantially prefabricated and
erected on site. Standardized components are generally
used whereby labor is minimized while the staircase is
adjustable for various slopes. The structure basically
comprises a pair of stringers, each formed of upper and
lower shafts which are movable longitudinally with
respect to each other and can be spaced apart. Tread
supporting members extend between the upper shafts
and lower shafts for receiving the tread members.

4 Clmms" . 6 Drawing Figures
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1

STRUCTURAL IMPROVEMENTS FOR STAIRS OR

- STAIRS WITH VARIABLE GEOMETRY

This application is a continuation-in-part of U.S. ap-
plication Ser. No. 792,733, filed May 2, 1977, now aban-
doned.

The present invention relates to staircases and more
particularly, relates to a variable staircase structure.

Staircases suitable for use in various residential and
commercial structures have traditionally been formed
on site although the use of prefabricated staircase struc-
tures 1s known. Usually prefabricated staircases, where
available, have a fixed height and slope and conse-
quently, are only suitable for use in so-called standard
apphcatlons Even 1n such standard applications, prob-
lems are frequently encountered since the height and
horizontal distance available for the staircase often does
not correspond to the actual dimensions available fol-
lowing construction. This causes considerable problems
‘since adjustments must be made and if the adjustment
required is too great, this can not be done as often the
space is not available and furthermore, will result in
staircases wherein the rise and/or tread width is not
uniform in contravention of the building codes.

For the above reasons, as aforementioned, many
staircases have been manufactured/formed on site. Al-
though the erection of a staircase does not present prob-
lems to a skilled tradesman, the construction of the same
is still a labour-intensive one.

Accordingly, it is an object of the present invention
to provide a staircase structure which can be substan-
tially prefabricated and which is of an adjustable and
variable structure to fit many different applications.

According to one aspect of the present invention, in a

staircase having a plurality of treads extending between
a pair of parallel stringers, there is provided the im-
provement wherein each of said stringers comprises a
pair of parallel shafts and a plurality of tread supporting
members extending between the shafts forming said
stringers, said tread supporting members being rotat-

ably journalled in said shafts.
In a further aspect of the present invention, there is

- provided a staircase structure comprising a pair of
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stringers, each of said stringers comprising an upper 45

shaft and a lower shaft, each of said upper shafts and
lower shafts having means for receiving tread support-
ing members, and a plurality of treads, means on said
treads for receiving tread supporting members, the dis-
tance between said means on said tread supporting
members being equal to a distance between said means
on said shafts when said shafts are proximate each other.

In greater detail, as is conventional, the staircase of

the present invention employs a pair of parallel string-

ers. Each of the stringers comprises a pair of shafts — an
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upper shaft and a lower shaft. In this respect, it will be

understood that the terms “upper” and “lower” as em-
ployed herein are used in the context of the spatial
relationship of the structure with the supporting surface
“on which the staircase and stringers rest. The upper and
lower shaft forming each stringer are movable relative
to each other, both in a longitudinal direction and in a
transverse direction. The upper and lower shafts may be
joined together to form a rigid structure as will be dis-
cussed in greater detail hereinafter.

The present invention also employs tread supportlng
members. For each step or tread, there are at least two
tread supporting members extending between the
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stringers with a first one of the tread supporting mem-
bers extending from the upper shaft of a first stringer to
the upper shaft of the second stringer. Similarly, a sec-
ond tread supporting member extends between the
lower shaft of a first stringer and the lower shaft of the
second stringer. The tread supporting members are
preferably rotatably journalled with respect to the
shafts for reasons which will become apparent hereinaf-

ter.
The treads or steps are basically of a substantially

conventional design — they may include means for
receiving the tread supporting members. Thus, in one
embodiment, the tread supporting members may com-
prise shafts rotatably journalled in the stringers with
one or more grooves being formed in the underside of
the tread to receive said supporting member shafts.

The present invention also includes means for secur-
ing the tread supporting members to the shafts forming
the stringers in a secure manner. Thus, treads may be
formed on one end of the tread supporting members
adapted to engage with a threaded locking member.

The present invention, in forming a variable staircase
structure, does so on the basis of the shafts forming the
stringers being in the form of a parallelogram, the shafts
being movable both in a longitudinal and in a transverse
manner with respect to each other. By so doing, the
structure may be adjusted to fit many different applica-
tions requiring staircases. |

Conventional materials may be employed in forming
the components of the present invention and in this
respect, wood 1s frequently used especially for residen-
tial applications.

Having thus generally described the invention, refer-
ence will be made to the accompanying drawings illus-
trating embodiments thereof, in which:

FIG. 1 1s a side elevational view of a staircase struc-
ture according to the present invention;

FIG. 2 is a cross-sectional line along the lines 2—2 of
FIG. 1; |

FIG. 3 1s a side elevational view of a staircase struc-
ture similar to FIG. 1 illustrating a different slope;

FIG. 4 is a sectional view along the lines 4—4 of FIG.
3;

FIG. § 1s a side elevational view of the staircase struc-
ture of FIG. 3 illustrating how the structure can be
adjusted for different slopes; and

FIG. 6 is a sectional view through the lines 6—6 of
FIG. §.

Referring to the drawings in greater detail, FIG. 1
illustrates a staircase structure formed of a pair of paral-
lel stringers (only one shown). Each stringer is com-
prised of a pair of parallel longitudinally extending
shafts 12 and 14. Lower shaft 14 has a tongue 16 on an
upper side thereof while upper shaft 12 has a mating
groove 18 such that shafts 12 and 14 are slidable with
respect to each other. In addition, each of shafts 12 and
14 have a plurality of apertures 20 and 22 respectively
extending therethrough. A railing support 24 extends
along the upper side of shaft 12.

In operation, shafts 12 and 14 are moved longitudi-
nally with respect to each other until apertures 20 and
22 are aligned so as to be parallel with the horizontal
plane. A first step or tread supporting member may then
be inserted through aperture 20 to a like aperture in the
upper shaft of the second stringer. Similarly, a tread
supporting member is inserted through aperture 22 to a
corresponding aperture in the lower shaft of the other
stringer. Steps or treads 26 are then braced between the
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stringers and supported on the members extending
therebetween. In this respect, treads 26 may conve-
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and dimensions of the shafts, etc. Suitable means may be

~ used for securing blocks 34 in place. -

niently have a groove cut in the underside thereof such |

that they will seat on the supporting members.
In the illustrated embodiment, the distance D be-
tween apertures 20 and 22 when aligned in a horizontal

plane is always constant. The treads have a width of W
and a rise of R with distance E always being constant.

Railway support member 24 may conveniently have a
plurality of slots 30 therein to receive posts 32 support-
ing railing 34. In this respect, railing 34 may have simi-
lar slots 36 therein for reasons to be discussed hereinaf-
ter.

‘Turning to FIG. 3, the staircase structure therein has
a slope substantially less than that of FIG. 1. The struc-
ture includes a pair of shafts 12’ and 14’ having aper-
tures 20’ and 22’ therein. In this embodiment, treads 26’
have a width W’ greater than the width W of the em-
bodiment of FIG. 1 and have a corresponding rise R’
less than that of the rise R of FIG. 1. Distance E' is,
however, the same as distance E in FIG. 1.

In adjusting the staircase from the embodiment illus-
trated in FIG. 1 to that of FIG. 3, treads having a differ-
ent width W' may be employed; these treads would also
have a greater distance D’ between the means adapted
to receive the supporting members. Thus, the same
shafts 12 and 14 may be employed with different treads
26’ and risers 28'. In constructing the staircase on site,
there may be available a plurality of different treads and
risers having certain predetermined dimensions such
that a number of different slopes may be employed. In
this respect, referring back to FIG. 1, the railing may
also be adjustable. In other words, slots 30 in supporting
member 24 may be dimensioned such as to allow the
railing to assume the same slope as that of the staircase
following which members 32 are fixedly secured. Alter-
natively, slots 30 and 36 may be formed to have differ-
ent angles for receiving members 32 whereby, depend-
ing on the slope of the staircase, only every fourth or
fifth slot 1s employed.

Turning to the embodiment of FiG. 5, there is illus-

trated a staircase structure having a slope substantially
equal to that of FIG. 1, but employing the same mem-

Thus, it will be seen that varying slopes may be

- achieved using pre-cut standard pieces for the staircase
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bers as FIG. 3. Thus, the staircase structure includes a

stringer formed of an upper shaft 12" and a lower shaft
14"'; shaft 14" has a tongue arrangement 16"’ on an upper
side thereof while upper shaft 12" has a groove 18" on
the lower side thereof. Upper shaft 12" has apertures
20" and lower shaft 14" has apertures 22". Treads 26"
have a groove in the underside thereof to receive a
supporting member extending between the apertures in
the upper and lower shafts.

In this embodiment, it will be noted that distance D"
— 1.e. the distance between the supporting members —
corresponds to distance D’ in FIG. 3. Similarly, the
treads 26’' have a width W'’ corresponding to treads 26’
of FIG. 3. Thus, the same shafts and treads may be
employed even although the slope is different. To
achieve the same, one or more spacer blocks 34 may be
employed to separate shafts 12" and 14" to maintain the
distance D" equal to that of D’. Conveniently, blocks 34
may have a tongue and groove arrangement (not
shown) to mate with tongue 16" of shaft 14'' and groove
18" of upper shaft 12"". One or more of blocks 34 may be
employed to achieve the desired spacing leaving a space
36 between shafts 12" and 14”. The number of blocks
will depend on the load to be supported, the material
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structure. In this embodiment, the only component
which would be non-standard would consist of spacer

blocks 34. Naturally, a plurality of spacer blocks 34
having different dimensions could be available to permit
the same treads 26" and shafts 12" and 14" to be em-
ployed irrespective of the slope and dimensioning of the
staircase. Risers 28" may also be standard equipment
and may be secured to the staircase such that they ex-
tend downwardly below each tread — i.e. they again
would be of a standard dimension. In other words, the
treads may have a nose extending beyond the riser as is
presently commonly done. |

In lieu of the spacer blocks 34, other adjustable means
may be employed to separate the upper and lower shafts
as desired. Thus, suitable hinging and/or spacing means
to keep shafts 12 and 14 parallel and permit longitudinal
movement with respect to each other may be used.

It will be understood that the above-described em-
bodiments are for purposes of illustration only and that
changes and modifications may be made thereto with-
out departing from the spirit and scope of the invention.
Thus, for example, as aforementioned, a railing struc-
ture may easily be incorporated in the staircase as illus-
trated in FIGS. 3 and 5. The tread supporting member
may conveniently be rotatably journalled in shafts 12
and 14 and means may be supplied for fixedly securing
the supporting members thereto. Thus, the supporting
members may be externally threaded at the ends thereof
and suttable locking means (nuts, etc.) employed to Iock
the supporting members in the desired position.

It will also be understood that, for example, a smgle
stringer may be employed for a staircase. In this in-
stance, the single stringer would again comprise a pair
of shafts, with the stringer being located more or less
centrally of the treads. -

I claim: ~

1. A staircase comprising a pair of parallel stringers
having a plurality of steps extending therebetween,
each of said stringers comprising an upper and a lower
shaft, said shafts being parallel to each other, and being
longitudinally movable with respect to each other, said
shafts having a mating tongue and groove arrangement
for movement relative to each other, each of said shafts
having a plurality of apertures therein, a plurality of
step supporting members extending between respective
top shafts and respective bottom shafts through sajd
apertures therein, each of the steps being supported by
at least a first step supporting member extending be-
tween said top shafts and a second step supporting
member extending between said bottom shafts, means
for locking said step supporting members within said
apertures, and means associated with said top shaft for
recelving railing members.

2. The staircase of claim 1 wherein said stringers are
formed of a wood material.

3. The staircase of claim 1 wherein said top shafts
have a plurality of slots therein for receiving members
adapted to form a hand rail.

4. The staircase of claim 3 wherein sald means for
supporting said steps comprises threaded metallic rods
having nuts associated therewith for retaining said rods

in the desired position.
. x L L *
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